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IN THE CLAIMS 



Amendment* To The Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
I.istinf ; of Claims: 

1 (Original) An apparatus for determining linearity of tire characteristic 
comprising: 

a standard vehicle behavior arithmetic unit that calculates a standard vehicle 
behavior indicator based upon at least one of an operation amount of an operation unit with 
which a driver of a traveling vehicle performs a steering operation and an actually steered 
amount of steerable wheels of the traveling vehicle, wherein the operation amount of the 
operation unit is detected by an operation amount detector and the actually steered amount of the 
steerable wheels is detected by a steered amount detector; and 

a tire characteristic linearity determination unit that compares an actual vehicle 
behavior indicator detected by a vehicle behavior detector with the standard vehicle behavior 
indicator, to determine whether tires of the traveling vehicle stand in a linear region or in a non- 
linear region of the tire characteristic. 

2. (Original) An apparatus for determining linearity of tire characteristic 
according to claim 1, wherein the tire characteristic linearity determination unit includes: 

a vehicle behavior deviation change rate arithmetic part that calculates a vehicle 
behavior deviation by subtracting the actual vehicle behavior indicator from the standard vehicle 
behavior indicator, and calculates a rate of change of the vehicle behavior deviation; 

a sign determination part that determines a first sign of one of the vehicle 
behavior deviation and the rate of change of the vehicle behavior deviation, and a second sign of 

the actual vehicle behavior indicator; 

a tire characteristic linearity determination part that determines linearity of tire 
characteristic, wherein if the first and second signs are both positive and the rate of change of the 
vehicle behavior deviation is greater than a first prescribed value, and if the first and second 
signs are both negative and the rate of change of the vehicle behavior deviation is less than a 
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second prescribed value, it is determined that the tires of the traveling vehicle stand in the non- 
linear region of the tire characteristic. 

3. (Original) A program for determining linearity of tire characteristic, which 
causes a computer to execute a process to determine whether tires of a traveling vehicle stand in 
a linear region or in a non-linear region of the tire characteristic, the process comprising the steps 
of: 

receiving at least one of an operation amount of an operation unit with which a 
driver of the traveling vehicle performs a steering operation and an actually steered amount of 
steerable wheels of the traveling vehicle, which are detected by an operation amount detector and 
a steered amount detector, respectively; 

calculating a standard vehicle behavior indicator based upon the at least one of the 
operation amount of the operation unit and the actually steered amount of the steerable wheels; 

receiving an actual vehicle behavior indicator detected by a vehicle behavior 

detector; 

calculating a vehicle behavior deviation by subtracting the actual vehicle behavior 
indicator from the standard vehicle behavior indicator; 

calculating a rate of change of the vehicle behavior deviation; 

determining a first sign of one of the vehicle behavior deviation and the rate of 
change of the vehicle behavior deviation, and a second sign of the actual vehicle behavior 
indicator; 

if the first and second signs are both positive and the rate of change of the vehicle 
behavior deviation is greater than a first prescribed value, determining that the tires of the 
traveling vehicle stand in the non-linear region of the tire characteristic; and 

if the first and second signs are both negative and the rate of change of the vehicle 
behavior deviation is less than a second prescribed value, determining that the tires of the 
traveling vehicle stand in the non-linear region of the tire characteristic. 

4. (Currently amended) A vehicular driving operation apparatus comprising: 

an operation unit with which a driver of a traveling vehicle performs a steering 

operation; 
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a steering amount detection unit including at least one of an operation amount 
detector that detects an operation amount of the operation unit and a steered amount detector that 
detects an actually steered amount of steerable wheels of the traveling vehicle; 

a steering motor that drives the steerable wheels to be steered; 
a control unit that controls the steering motor based upon at least one of the 
operation amount of the operation unit and the actually steered amount of the steerable wheels; 

vehicle behavior detector that detects an actual vehicle behavior indicator; 
apparatus for determining linearity of tire characteristic a cc ording to elaim l- 
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comprising: 
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standard, vehicle behavior arith m etic unit that calculates a standard vehicle 
b^ayjoi indicatQl±a§ed unon at least «w. of an operation amount of an operation unit 
with which a Hrw CT of a travel ^ vehicle nerforms a steering operation and an actually 

gd , 1 n^rahle whe H* ofthe traveling vehicle wherein the operation amount 

gfthg ~ r ~»^n umt is detected *y an n peration amount detector and the actually steered 
amount ofthe steerable wheels js detected hv a steered amount detector; and 

a tire characteristic Kn^i-ity deter mination uni t that compares an actual vehicl e 
kctKn/ifvr ^ir^r detected by » chicle behavior detector with the standard vehicle 
u-u^r ir,Hic„rnr. to deten t™ Aether tires ofthe traveling vehicle stand in a linear 
re gion or in a non-linear region of the tire characteristic; and 

a steering amount reduction control unit that controls the steering motor so that 
the steering motor drives the steerable wheels to be steered back if the tire characteristic linearity 
determination unit determines that the tires ofthe traveling vehicle stand in the non-linear region 
ofthe tire characteristic. 

5. (Currently amended) A vehicular driving operation apparatus comprising: 

an operation unit with which a driver of a traveling vehicle performs a steering 

operation; 

a reaction force motor that gives a reaction force against operation ofthe 

operation unit; 
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a steering amount detection unit including at least one of an operation amount 

detects an actually steered amount of steerable wheels of the traveling vehicle; 

a steering motor that drives the steerable wheels to be steered; 
• a control unit that controls the steering motor based upon at least one of the 
operation amount of the operation unit and the actually steered amount of the steerable wheels; 

a vehicle behavior detector that detects an actual vehicle behavior indicator, 

an apparatus for determining linearity of tire characteristic 

SfflBBMB * a standard vehicle beh avjor arithmetic unit that calculates a standard vehicle 

m i m . iadi£ ato X ba gg d upon « ^ onr of nn opmtion amount of an op eration 
m , drivgr of a meUn g v ghjcle performs a stenw option and an actuall y 

ofth^mdo^^ 

amount of the steer^ wfaeglg is detected by a steered amou ntjetecioriand 

^w^stic linearity det ermination unit fta tcorn p^s an actual vehicle 
^i^tor detec ts by a vehicle behavior detector with th ^standjrd^^ 
b^avjorindj detegnjne wh e ther tires of the traveling vehicle s tandjn^lmear 
«^»n or in , non-linea r -^i"" of the tire characteristic; an d 

a steering amount reduction control unit that controls the reaction force motor so 
tnatthereactionforcemotor drives the operation unit to move back toward a neutral position if 
the tire characteristic linearity determination unit determines that the tires of the traveling vehicle 
stand in the non-linear region of the tire characteristic. 

6 (Original) A steering control method for a steer-by-wire vehicle having a 
steer-by-wire system which includes an operation unit with which a driver performs a steering 
operation, a steering motor that drives steerable wheels to be steered, and a reaction force motor 
that gives a reaction force against operation of the operation unit, to perform a steering operation 
through electric connections, the method comprising: 

calculating a standard vehicle behavior indicator based upon at least one of an 
operation amount of the operation unit and an actually steered amount of the steerable wheels; 
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sGm di n almearregionc,rtaanon-lmea I regiono£ti re ch a racteris<ic;a„d 

if iUs daermitted .hat the tires of the UaveBng vehie.e stand in the non-hnear 
reei „n of the to charaeteristie, eontroffing at least one of the reaetion foree motor and the 

amount thereof. 
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